This study examines the prevalence and clinicopatholog ical features of posterior hyaloid membrane separation, or 'true' vitreous detachment, in a randomly selected population of general medical in-patients. One hundred and seven eyes of 60 patients were examined clinically using slit lamp biomicroscopy; in 57 % the posterior hya loid membrane was detached and in 43% the posterior 
METHODS

Part 1
Prior ethical approval for the prospective study was Where possible, corroborative photographs were also recorded.
Vitreous detachment was defined as a clearly visible continuous posterior hyaloid membrane. Eyes without media of sufficient clarity to make this judgement were not recruited to the study. A diagram was made of the par ticular configuration of a Weiss ring incorporated in the posterior hyaloid membrane to assist surgical identifica tion during Part 2 of the study. In one instance it was poss ible to photograph the Weiss ring (Fig. 2) .
Part 2
The hospital records of patients recruited to the study were flagged and, in the event of a patient's death, relatives were approached for informed consent for organ donation for research purposes. Where consent was received, the eyes were enucleated within 24 hours and fixed in 10% buffered formal saline prior to surgical, histological and immunohistochemical examination. 
Pathology and Immunohistochemistry
The eyes were fixed in 10% buffered formal saline for variable lengths of time up to 14 days. All eyes were then sliced into two calottes with a single vertical coronal inci sion lateral to the limbus. Both calottes were then placed into deep cassettes or metal baskets and processed into paraffin wax.
All specimens were processed on a standard Tissue Tek VIP automated vacuum processor (Miles Inc., Elkhart, USA). Three separate processing programmes were employed:
Programme 1: A standard 13.5 hour cycle consisting of90 minutes in 1 0% formal saline followed by 45 minutes each in graded alcohols (70%, 80%), 60 minutes in 95% alcohol and then 4 hours in absolute alcohol. Specimens were then cleared in toluene for 2 hours with all steps at 40 °e. This was followed by 3 hours in wax at 60°C.
Programme 2:
A 72 hour programme consisting of 60 minutes in 10% formal saline, 3 hours in 50% alcohol, 4 hours each in 70% then 90% alcohol, 12 hours in absolute alcohol, 1 hour in 50:50 absolute alcohol and toluene fol lowed by 24 hours in toluene and 14 hours in wax.
Programme 3: A 72 hour programme using chloroform as the clearing agent, consisting of 1 hour in ] 0% formal saline, 3 hours in 50% alcohol, 4 hours each in 70% then 90% alcohol, 12 hours in absolute alcohol, then 1 hour in 50:50 alcohol and 100% chloroform, 14 hours in 100% chloroform and 14 hours in wax at 60°C.
Two eyes were noted clinically to have a particularly pro nounced, thickened Weiss ring of specific configuration. The orientation and location of these rings had been docu mented diagrammatically, and in one case photograph ically, in Part I of the study. These eyes were dissected using the operating microscope, microsurgical instru ments and vitrectomy so that the Weiss rings could be mobilised and removed alone. These were fixed to glass slides with histoacryl adhesive and air dried for direct immunohistochemical staining, together with fragments of the detached posterior hyaloid membrane, which were also removed. The specimens were stained with the type IV collagen stain as described below, omitting the de paraffinisation and trypsin steps. A plain slide with histo acryl glue was stained in the same manner as a control.
Staining
Sections were cut at 5 J.tm thickness and stained with haematoxylin and eosin using a standard automated stain ing machine. Type IV collagen staining was performed using the monoclonal mouse anti-human type IV collagen antibody (Dakopatts AIS, Glostrup, Denmark) according to the manufacturer' s guidelines using the streptavidin biotin method. Paraffin sections were de-waxed in xylene, immersed in 10% hydrogen peroxide for 10 minutes to block endogenous binding, washed in phosphate-buffered saline (PBS), pre-digested with 1 % trypsin for 10 minutes and washed in water. The primary antibody diluted with PBS and rabbit serum (100 J.tl/1O m!) was applied for 60 minutes. After rinsing with PBS, the biotinylated rabbit anti-mouse antibody was applied for 30 minutes, then washed in PBS and the horseradish peroxidase (HRP) conjugated streptavidin-biotin applied for 30 minutes and then washed in PBS. The DAB working solution was applied for 20 minutes, washed in water, and counter stained with Mayer' s haematoxylin. Negative controls were carried out using the same method but excluding the application of the primary antibody. 
RESULTS
Sixty patients (120 eyes) were examined. Thirteen eyes had media opacity or had had previous posterior segment surgery and were excluded, so that 107 eyes remained in the study. The following factors were considered unlikely to compromise the project and were therefore included:
1. Age-related macular degeneration of varying degrees (23 eyes).
2. Uncomplicated extracapsular cataract surgery without Y AG laser capsulotomy (2 eyes).
3. Asymptomatic flat retinal tears (2 eyes).
4. Flat naevus (1 eye).
Asymptomatic macroaneurysm (l eye).
Fifteen men and 45 women were examined. Their ages ranged from 68 to 98 years with a mean age of 83.4 years. There was no significant difference (p>0.05) in the age ranges for eyes with attached and detached posterior hya loid membranes. Fourteen patients have died during the 18 month study and in 9 (18 eyes) informed consent was given for surgical and histological examination of the pos terior hyaloid membranes (Part 2). In 5 consent was not given and these eyes were therefore not included in Part 2.
Vitreous Detachment
In 61 eyes (57%) the posterior hyaloid membrane had clearly separated from the retina and in 46 eyes (43%) the vitreous remained attached. Figs. 3 and 4 illustrate the age distributions for eyes with attached and detached posterior hyaloid membranes. Of the 18 eyes subsequently exam ined histologically, 11 were known to have clear posterior hyaloid membrane detachments and in the remaining 7 eyes, the gel was clinically attached.
Histology
Eighteen eyes were examined as follows: 7 eyes, pro gramme 1 (1 with Weiss ring dissection); 2 eyes, pro gramme 2; 9 eyes, programme 3 (l with Weiss ring dissection). Positive brown staining was seen on the posterior gel surface in eyes with clinical vitreous detachment (Fig. 5) . In some of the eyes with clinically very collapsed gel, the posterior hyaloid membrane was seen to stain for type IV collagen deep in the vitreous cavity, well away from the retina. The most consistently positive area of staining was the vitreous base where the vitreous was histologically strongly adherent to the underlying retina (Fig. 6) . In those eyes with clinically detached vitreous the anterior limit of separation of the posterior hyaloid membrane varied in distance from the equator to ora serrata. The positive staining of the posterior hyaloid membrane was in all cases less dense than that of the internal control, namely, the basement membrane of the retinal blood vessels (see Fig. 7) .
Staining of the detached posterior hyaloid membrane was most effective using the long 72 hour cycle with chlo roform as the clearing agent (programme 3). In eyes pro-
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cessed by programmes 1 and 2 there was at best only equivocal staining of the inner limiting membrane and only light and sometimes patchy staining of the retinal blood vessels. In one eye, even vascular endothelial stain ing was equivocal with programme 1 processing. In all but one eye with clinical posterior hyaloid membrane detach ment the staining was confined to the posterior gel, joining the vitreoretinal interface at the anterior limit of separation of the posterior hyaloid membrane and absent from the retinal surface posterior to this (Fig. 7) . In the remaining eye there was staining on both surfaces.
In the eyes with clinical vitreous attachment, the stain ing was confined to the interface between retina and over lying adherent vitreous (Fig. 8a, b) .
The independently stained Weiss rings, although slightly disrupted during staining, were strongly positive for type IV collagen as were fragments of adjoining pos terior hyaloid membrane (Fig. 9) . The negative control histoacryl glue did not take up stain.
DISCUSSION
This is the first prospective clinicopathological study of the detached posterior hyaloid membrane in a large series of patients. The results compare with 75.4% with vitreous attachment and 24.5% with vitreous detachment in the 786 subjects aged 20-80+ years examined solely post mortem by Foos. 1O
Positive evidence of a Weiss ring incorporated within the separated posterior hyaloid membrane can be used as a useful tool to aid histological identification of the mem brane and its structure. In the clinical setting, however, identification of the ring is not always possible or necess ary as it can be disrupted, for example, by a large gel her niation through the membrane into the preretinal space or by differences in separation from the disc and peripapil lary retina.
The most effective method of processing was found to be a long 72 hour cycle using chloroform as the clearing agent. This allows optimum morphology by decreasing the brittleness of the tissue II and facilitates section cutting. It also appeared to give improved sensitivity to the type IV collagen stain. The reasons for this are unclear but it is possible that the prolonged processing time allows superior unmasking of the antigen, in which case a long predigestion time may also improve sensitivity.
Type IV collagen, along with laminin, acts as the scaf fold for basement membrane formation and is a unique intrinsic structural component of basement mem branes. 12 . 1 3 This study clearly indicates that the detached posterior hyaloid membrane including a Weiss ring is composed of type IV collagen and represents delamina tion of the inner limiting membrane of the retina. This endorses the clinicopathological case report of Funata et aZ.14 who demonst nl ted large areas of inner limiting mem brane defect following posterior hyaloid membrane sur gical stripping in 2 eyes with attached vitreous prior to surgery. Type IV collagen in the region of the inner lim iting membrane has been identified previously by others l5 and the presence of basement membrane at the posterior vitreous border has been suggested by Gartner. 16 Type IV collagen presumed to represent areas of inner limiting membrane in surgically segmented proliferative vitreo retinopathy membranes has been identified by many workers.
17-20
It is important to emphasise that this study defines clini cal (ante-mortem) vitreous detachment solely on the basis of a clearly defined, continuous, wrinkled, posterior hya loid membrane. Myopic and age-related syneretic vitreous change is still compatible with clinical and histological 'true' vitreous attachment (Fig. 8a) . The relationship of the inner limiting membrane and its separation or other wise from the surface of the posterior retina has important implications for both the pathogenesis 3 and the treatment of macular (and impending macular) holes.4,14,18 The results of this study also indicate that, in eyes with vitreous detachment, the concept of inner limiting membrane pres ervation and sanctity during vitrectomy in order to reduce the risk of proliferative vitreoretinopathy"I may need to be re-examined.
It is not clear from this study whether the inner limiting membrane can indeed split or even regenerate, and further clinicopathological studies are required in this area.
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